Development of Thiolated-Graphene Quantum Dots for Regulation of ROS in macrophages.
The current study was designed to develop thiolated-graphene quantum dots (SH-GQDs) as a theranostic nanocarrier and evaluate its potential for the optimal scavenging of reactive oxygen species (ROS) in macrophages. SH-GQDs were prepared by hydrothermal pyrolysis of carbon source (citric acid) in the presence of reduced-glutathione (GSH). Raw264.7 cells were treated with varying concentrations of oxLDL (0.5, 1 and 2 μg/ml) in the presence or absence of SH-GQDs and cells were stained with peroxide-sensitive fluorescent dye (DCFDA). Flow cytometry analysis was performed to investigate the expression of MSR and ATP-binding cassette transporter (ABCA1) after such treatments as the negative control, oxLDL treatment and oxLDL treatment in the presence of either GQDs or SH-GQDs. SH-GQDs had a size ranging from 10 to 30 nm with an average size of 21.3 ± 5.2 nm. The elemental analysis indicated that SH-GQDs are mainly composed of carbon, nitrogen, oxygen and sulfur. The expression levels of ABCA1 in macrophages treated with either LDL or oxLDL were lower than those treated with the media control (the negative control: 100 ± 7.6%; LDL: 82.7 ± 1.2%; and oxLDL: 79.2 ± 1.7%). The level of ABCA1 expression increased as cells were incubated with SH-GQDs (SH-GQDs: 101.5 ± 3.1%). The level of MSR on the surface of macrophages upon being treated with SH-GQDs was lower than those with oxLDL (oxLDL: 112.1 ± 8.8% and SH-GQDs: 91.5 ± 4.2%). The enhancement of lipid efflux and down-regulation of MSR in macrophages by SH-GQDs supported its promising usage as a theranostic nanocarrier to prevent foam cell formation and plaque development.